g or less (LBW group) and of these 80 survived to 18 years. 6 of the LBW survivors emigrated with their families and 5 have not been traced since birth. The remaining 69 were followed up to the age of 15 at which time two early school leavers were lost to the study. There is evidence that none of the survivors who emigrated or left the sample had serious physical or mental impairment.
This paper traces the progress to age 18 of 163 individuals weighing 2000 g or less at birth. They were born in 1946 before the introduction of the National Health Service and at a time when cooperation between obstetricians and paediatricians was rare; indeed paediatrics was just beginning to emerge as a specialty. Few maternity hospitals at that time had units for the care of very small babies or the facilities for transporting them from home to hospital if they needed special care. This study, then, is concerned with the survival and later development of children of low birthweight (LBW) who were born at a time when their special needs were largely unknown and uncatered for. As they were born just before the unfortunate period in the late 1940s and 1950s when a number of misplaced innovations in the care of LBW infants were introduced and discarded, they form a useful refer- Received 23 January 1976. ence group against which to judge the effectiveness of present day care.
As this sample of LBW children includes many who remained in hospital for several weeks after birth, we have taken this opportunity to look for an association between length of initial hospital stay and later disturbances of behaviour and learning. Data This study of children weighing 2000 g* or less at birth (LBW children) is based on a national sample gathered from the 1946 Maternity Survey (Royal College of Obstetricians and Gynaecologists and Population Investigation Committee, 1948) , and is part of a larger study of children weighing 2500 g or less at birth (Douglas and Mogford, 1953a, b;  Douglas, 1956 Douglas, , 1960 .
The national survey population which provided the 163 LBW children described in this paper consisted of 12 468 liveborn legitimate singletons. Twins were excluded as having specific developmental problems in addition to those associated with LBW, and illegitimate children because it was felt, in 1946, that there would be formidable problems in keeping in contact with them. Apart from these exclusions the survey population covered all live births in the first week of March 1946 in 424 of the then existing 458 maternity and child welfare authorities in England, Wales, and Scotland.
The number of LBW children is small, but it should be emphasized that theyare the product of approximately one week's births in the whole country. We did not, as in the main logitudinal study,follow up only a stratified sample of the LBW children and all figures given in this paper refer to the whole weeks' legitimate single births.
After completing an analysis of the circumstances associated with low birthweight (Douglas, 1950) each LBW child was matched individually with a control weighing more than 2500 g at birth. The matching took into account sex, age, birth order, home circumstances, mother's age, father's occupation, and geographical location. Though there were 11 761 children weighing over 2500 g from which the controls could be drawn, 4 LBW children could not be satisfactorily matched.
Losses. 163 liveborn legitimate singletons in the 1946 cohort weighed 2000 g or less at birth (1 .-3%). Table I shows the extent and nature of subsequent losses. The major source of loss was death in the first month. Below 1000 g none survived. At higher birthweights the neonatal survival rate rose to 32% (14 survivors) of those weighing 1001-1500 g, 38% (12 survivors) of those weighing 1501-1750 g, and 80% (60 survivors) of those weighing 1751-2000 g. All who reached 3 years survived to age 18. The only source of information on cause of death comes fromthe death certificates and is insufficient to indicate either how many additional babies might have survived with present day standards of care or the chances that such might be handicapped.
Six LBW children emigrated with their families. Their reported developmental milestones were well within expected limits and no congenital abnormality was described at birth or at the time of the second visit when they were 2 years old. One of them completed the 11-year tests of ability and attainment and scored exactly average for the whole survey population.
Five children probably still live in this country but Availability of special care. 68 of the LBW children were delivered at home and 95 in hospitals or nursing homes. As 19 of the home-born children were later transferred to hospital, a total of 114 received institutional care from birth or shortly after it. For 9 of these there were no details of the type of care given, 35 were nursed in 'premature baby units', and a further 12 were given some form of special care, that is to say they were neither placed in an ordinary baby's nursery nor kept on the ward at their mother's side. 18 of the 47 children who received 'special care' were for some period in an oxygen tent and an additional 11 were in incubators. The neonatal death rate was 49% for those born and nursed at home, 53% for those born at home and later transferred to hospital, and 45% for those born in hospital.
Comparisons of low birthweight groups and matched controls Controls who died, left the country, or whose parents were unwilling to co-operate were replaced using the same criteria as at the initial matching. The following analysis is based on comparing individual pairs and both members of a pair have been excluded when information is missing for either of them.
Handicaps. When less serious conditions are considered there is no further evidence of differentiation between the LBW and control children with the one exception of squints which were more often found in the LBW group (11) than in the controls (5). Other visual defects were equally common in both groups and no child in the 1946 sample had retrolental fibroplasia. Apart from the one deaf LBW child listed, 9 had minor impairments of hearing compared with 15 of the controls. Only one of the LBW group and one control never worked; in addition one control at the last contact was being treated as an inpatient for schizophrenia.
In reading through the collated records of these LBW and control children we have been struck by the great similarity in the pattern of illness reported. There is no evidence here that the LBW children are making an excessive contribution to the handicapped and maladjusted in the community.
Teachers' assessments. When these children were 13 and 15 years old their teachers were asked to rate them on a number of items of behaviour both in and out of class. From these ratings scores were obtained for 'attitude to work', 'inattentive behaviour in class', 'nervous behaviour out of class', and 'troublesome or aggressive behaviour out of class' (Douglas, Ross, and Simpson, 1968) . The LBW children were not more adversely rated than their controls for either attitude to work or behaviour in class, but the LBW boys were rated as less troublesome and rather more nervous than their controls and the LBW girls were rated as more nervous than their controls. This may be related to their size. Teachers tend to rate big children as troublesome and small children as nervous, and the LBW boys and girls are considerably smaller than their controls (153.9 cn at 15 years compared with 159*6 cm for the controls, P <0o001). Pidgeon (1964 Pidgeon ( , 1968 . Two sources of bias should now be mentioned. First, during the 15 years between choosing the matched controls and testing the children there has been a tendency for the LBW and control pairs to become less well matched. The home circumstances of the controls have improved more substantially than the home circumstances of the LBW children (Douglas, 1960) . For this reason it is probable that the differences shown in Table III Further subdivision of the LBW/control pairs by the birthweight of the LBW child does not alter the picture. For those weighing 1751-2000 g the difference in aggregate scores at 15 is 2f 6 points, for those weighing 1501-1750 g 2 -3 points, and for those weighing 1500 g or less 2f 4 points. When the pairs are divided according to MacDonald's (1967) criteria into 'light-for-dates' and 'others', the 15 children in the light-for-dates group scored 6-7 points below their controls (0.1>P> 0 05) and the 21 children in the 'intermediate or other' group scored 0 * 3 points above their controls. Small numbers make these results indecisive, but as far as they go they support MacDonald's findings.
MacDonald reports low test scores for girls in semiskilled or unskilled manual workers families. Again numbers are small in the present study but the figures given in Table IV for the LBW children and 47-5 for the matched controls (0-1 > P >0-05). In 52 instances the latest score was at 15, in 10 at 11 and in 2 at 8 years. One LBW child with an aggregate test score of 38 at 15 years was excluded because the control was in a long stay institution and untestable. 2 LBW children, one in a long stay institution and the other a mongol, could not be tested and another one had to to be excluded owing to a prolonged failure to trace. In addition to the 4 pairs excluded for the above reasons, 5 were not seen since birth (see Table I ). Of the 69 pairs whose complete educational records are available, 3 LBW children and 5 controls entered further or higher education and 2 LBW and 5 controls were at selective schools though they did not continue to follow a full-time course after leaving school. The teachers had higher expectations for the controls than for the LBW children. 42% of the former were expected to get at least one 'O' level compared with 20% of the latter. The proportions fulfilling these expectations were lower though in the same direction (28% and 12% respectively). Both these differences, however, could well be explained as chance variations.
Length of hospital stay Many of the LBW children were retained in hospital for several weeks after birth, 57% being discharged after 3 weeks, the longest stay being 3 months. From the observations of Klaus et al. (1972) it might be expected that these long periods of initial separation of mother and child would be followed by problems of care and adjustment when the baby returned home which in turn might lead to later disturbances of behaviour. There is, however, no evidence oflong-term disturbances in children who were kept in hospital for several weeks after birth (see Table V ). Indeed the long stay group, though it included a high proportion of babies who were described as in poor condition at birth, was favourably assessed by the teachers for behaviour at 13 and 15 years and made relatively high scores in the 15-year tests. These long stay children were more likely than the rest to have been cared for in special preterm baby units and were on average heavier when discharged, 2438 g compared with 2200 g for those kept in hospital for less than 21 days. Both these factors may have been associated with the favourable outcome for this group. Whatever the short-term consequences of keeping a baby in hospital for many weeks after delivery there is Ino evidence from this study of long-term adverse effects on either behaviour or learning. This is in striking contrast to the behaviour and learning handicaps of children admitted to hospital between the ages of 6 months and 4 years (Douglas, 1975) .
Discussion
Two major criticisms have been made of this study. First, that it includes too few children of very low birthweight and second, that the use of controls has been found to be not 'reliable' (MacDonald, 1967) . The first criticism rests on Drillien's (1964) comment that the National Survey can contribute little to the understanding of the problems of the low birthweight child because of the small number of very small children among whom 'problems of excessive morbidity, mental dullness, physical handicap, and behaviour disorder are commonly encountered'. The aim of the 1946 study was to cover births in a complete population and the LBW sample described amounts to approximately 2% of LBW children born in Great Britain in 1946. Our numbers are small because these children are relatively rare in relation to all births, though in hospitals with special units for their care they may appear common. It is a function of population studies to show the true dimensions of problems whose importance may have been exaggerated by the investigation of highly selected groups. The clear implication of the present study is that in 1946 LBW children were contributing little to the total burden of handicapped children supported by the community.
The use of matched controls raises problems which become increasingly evident with the passage of time. It is never possible to match for all the factors that should be taken into account and therefore in some instances there may be increasing differentiation between the experimental and control groups because of some difference (e.g. in attitudes) that was not taken into account when the original match was made. In the present instance it seems likely that the greater improvement in the circumstances ofthe control families stems from their greater drive and social responsibility. Looking back, this might have been guessed from the poor antenatal and postnatal care which the mothers of the LBW children received. These changes, however, which were mentioned in an earlier paper BLE V (Douglas, 1960) could only exaggerate the differences between the LBW and controls and the resulting picture is certainly considerably more realistic than the statistically significant and highly misleading result that would have been obtained if the LBW group had been compared either with the whole population or a randomly selected sample of 'controls'.
This study of a complete population of LBW children provides little evidence of increased physical, mental, or behavioural handicap, at any rate up to the age of 18. This is in contrast to two major studies in this country (Drillien, 1964; MacDonald, 1967 (Stewart and Reynolds, 1973; Francis-Williams and Davies, 1974; Davies and Tizard, 1975) of a low level of neurological damage among LBW children may reflect not only the excellence of modern paediatric care but also the removal of the artificial hazards imposed in the 1950s and early 60s.
Some further comment is needed on the lack of association found in this study between the length of initial hospital stay and later disturbance of behaviour. As Leifer et al. (1972) have pointed out the LBW situation is an unsuual one which is likely in any event to distort mother/child relationships. In 1946 the situation was perhaps less unusual than today because a substantial proportion were reared at home or nursed by their mother's side in hospital rather than being isolated in intensive care units. The high rate of nervous behaviour among children born and reared at home, which at both 13 and 15 years exceeded the rates of the controls at a level of 0 1 >P>0 * 05, might be a residual effect of the strain born by a mother who has to look after a very small baby without adequate support. Even long periods of separation may be less likely to generate long-term disturbances than the feelings of incompetence and anxiety aroused in a mother who has a very small baby entirely in her care. This may explain why the most favourably assessed LBW children were those kept longest in hospital who were also the heaviest when they returned home. This study was mounted at a time when babies weighing 1750 g or less were unlikely to survive. In succeeding years the survival of these small babies has improved and there have been many important advances in neonatal care. The results of these changes should be evident in the subsequent longitudinal studies of cohorts born in 1958 and 1970. 
